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@ A low noise tyre having a Uodc type tread 
pattem capable of reducing a runnbig noisa 
The blodc pattem comprises a pair of axially 
outermost main grooves (2A), at least one axi- 
ally inner main groove (28), first axial grooves 
(4A) extending between one of the axiai^ outer- 
most main grooves (2A) and the adjacent axially 
Inner main groove (2B), and second axial 
grooves (48) extending between one of the 
axially outermost main grooves (2A) and the 
adjacent tread edge (3). The axially outer ends 
of the first axial grooves (4A) are disconnected 
from the axially outermost main groove (2A) by 
a shutoff mbber wall (8) therebetween, but the 
axial inner ends of the second axial grooves 
(48) are connected with the axially outennost 
main grooves (2A). 
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The present invention relates to a low noise tyre having an improved block pattern reducing running noise. 
In off-the-road cars, tyres having a block type tread pattern are widely used for their superior road grip 
performance. 

In recent years, as the ocpressway networit is developed, opportunities for off-the-road cars with Uock 
5 pattern tyres to run on well-paved expressways is Increasing. Thus it is required to reduce the running noise 
from such bk>ck pattern tyres since they generate much noise when running on well-paved roads at a high 
speed. 

As a running noise from a tread pattern, the so called air pumping noise has been known. During high 
speed running, air between the tyre tread and the ground is compressed. The compressed air is released, pass- 
to Ing through the main grooves (the circumferentially extending wide grooves) and the wide axial grooves ex- 
tending from the main groves to the axially outside of the tyre. Accordingly, there Is a high speed airflow from 
the tread centre region towards the axially outside thereof. As a result, this high speed air flow at the time of 
air release generates a noise, and the resonance of the wide axial groove in its longitudinal dirsctton generates 
noise. Such noise has a relatively high frequency range and therefore is uncomfortable. 
IS The pumping noise may be reduced if the number, wMth and/or depth of the axial grooves are decreased, 
but the road grip performance during off-the-road running especially on-the-snow running is then greatly de- 
teriorated. 

It is therefore, an object of the present invention to provide a low noise tyre having a btock type tread pat- 
tern, in which the running noise during high-speed running on a well-paved road Is reduced without sacrificing 
20 off-the-road performance especially on-the-snow performance. 

According to one aspect of the present inventton a low noise tyre comprises a tread portion provMed with 
a block type tread pattern, sakJ block type tread pattern comprising drcumfersntially extending main grooves 
including a pair of axially outermost main grooves and at least one axially inner main groove, and axial grooves 
(including first axial grooves extending between one of the axially outermost main grooves and the adjacent 
25 axially inner main groove and second axial grooves extending between one of the axially outermost main 
grooves and the adjacent tread edge, characterised in that the axially outer ends of the first axial grooves are 
disconnected from the axially outermost main groove by a shut-off^rubber wall therebetween, and the axial 
inner ends of the second axial grooves are connected with -the'axially outemx>st main grooves. -^"^ 
Preferably, the thickness of the shut-off rubber wall measured in the tyre axial direction is in the range of 
30 from 1 to 3 mm. 

By the provisk)n of the shut-off rubber wails, the air f tow path from the tread centre to the tread edge is 
shut off. As a result, a high speed air flow at the time of air release is hindered, and accordingly, the high fre- 
quency noise generated by the high speed airflow Is remarkably reduced. 

Further, as the first axial groove has one blind end, the frequency of the primary resonance nrK>de Is de- 
35 creased to one half that of a conventional axial groove of which both ends are open. Accordingly, the harsh 
high-frequency noise due to resonance can be further reduced. 

If the thickness of the shut-off rubber wall is less than 1 mm, the wall lacks strength and it is liable to be 
broken during off-the-road running, tf the thickness is more than 3 mm, the road grip force by the axial grooves 
is decreased. 

40 An embodiment of the present inventkm will now be described, by way of example only, in detail in con- 
junction with the accompanying drawings in which: 
Fig.1 is a developed plan view, 

Fig.2 is a partial perspective view of the tread portion of Fig. 1; and 
Fig.3 is a developed plan view of a reference tyre used in comparison tests. 
45 In Figs.1 and 2, a tyre according to the present invention is a pneumatic radial tyre for fbur-wheeklrive 
(4WD)cars. 

The tyre comprises a tread portton 5, a pair of axially spaced bead portbns, a pair of sidewall portions, a 
bead core or wire disposed in each bead portion, a radial ply carcass turned up around the bead cores, and 
a tread reinfDrcing belt, such as a steel breaker and a nylon band or bandage, disposed radially outskle the 
50 carcass. 

The tread portk>n 5 is provMed with a bk>ck type tread pattern. The tread pattern comprises at least three 
main grooves 2 extending continuously in the circumferential direction of the tyre so as to axially divkJe the 
tread width into substantially equal or afnriost equal wkJth parts, and axial grooves 4 substantially dividing the 
above-mentioned parts into blocks 6. 
55 Here, the tread width is the distance between the tread edges 3. that is, the nraxlmum axial width of the 
ground contacting region of the tread in the normal state in whteh the tyre is mounted on a standard rim and 
inflated standard pressure and loaded with the normal load. 

The main groove 2 is a groove having a width of wore than 3 % of the tread width and a depth of more 
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than 4 % of the tread width. 

The axial groove 4 is a groove having a width of ndore than 1.5 % of the tread width and a depth of more 
than 4 % of the tread width. 

In this invention, the number of wide main grooves 2 is preferably three or four. In order to increase the 
5 road grip force, narrow grooves and sipes (or cuts) are preferably used. 

In this example, as shown in Figs.1 and 2, the main grooves 2 include a pair of axially inner main grooves 
2B each disposed on each side of the tyre equator C, and a pair of axially outer main grooves 2A each disposed 
axially outside of each of the axially inner main grooves 2B. 

Each of the main grooves 2A and 2B is a zigzag groove conru)rising circumferential segments and oblique 
10 segments which are arranged alternately In the tyre circumferential direction to form corners and edges on 
the groove walls, thereby increasing the wet and snow grip performance. 

Further, in this example, between the main grooves 2 and between the axially outermost main grooves 
2A and the tread edges 3, a straight narrow groove 9 extending continuously in ttie circumferential direction 
is disposed to improve the lateral grip performance. 
15 The nanrow grooves 9 have a width of less than 1% of the tread width and a depth of about 2 to 3 % of 
the tread width. 

The axial grooves 4 in this example include axial grooves 4C extending from the axially inner main grooves 
28 to the tyre equator C, axial grooves 48 extending from the axially outemriost main grooves 2A to the tread 
edges 3, and axial grooves 4A extending from the axially inner main grooves 28 to a position axially before 
20 the axially outer main grooves 2A. 

Accordingly, a shut-off wall 8 made of tread rubber is formed between the axially outer end 7 of the axial 
groove 4A and the axially inner wall of the axially outer main groove 2A 

The thickness (t) of the shut-off rubber wall 8 is preferably set in the range of from 1 to 3 nwn from the top 
to the bottom of the axial groove. 
25 The depth of the axial grooves 4 is about 80 % of the depth of the main grooves 2. 

Further, in this example, the axial grooves 4A and 48 are inclined towards the same direction at almost 
same angle of about 70 degrees with respect to the tyre equator C (to have a left side upward inclination in 
Fig.1 ). However, the axial grooves 4C are Inclined in the reverse direction at the almost same angle of about 
70 degrees with respect to the tyre equator C (to have a right side upward inclination In Fig.1). Incidentally, 
30 the inclinations of the axial grooves 4A, 48 and 4C can be reversed to those shown in Fig.1. 

The tread portion 5 in this example is therefore, provided with five rows of blocks 6 (6A, 68 and 6C) having 
a generally paralletogram conf iguratton, with the drcumferential edges having a trapezoidal protruding portton 
11. 

Further, the axial grooves 4C are drcumfierentially staggered at the tyre equator C. 
35 All the axial grooves 4 are slightly curved such that the grooves 48, 4A, 4C, 4C, 4A and 48 (from the left 
skie to right side of Fig.1) are curved oonvexly, concavely, ooncavely, convexly, oonvexly and ooncavely, re- 
spectively or vice versa. 

The axial grooves 48 and 4A on the left skie of the tyre equator and the axial grooves 4A and 48 on the 
right side of the tyre equator are almost arranged in a line L as shown in Fig.1 . 
40 As a result, the nobe due to synchronous impacts by the blocks is avokled, and the running noise is ef- 
fectively reduced. 

Furthermore, each of the blocks 6A, 68 and 6C is provkled with two or three sipes 1 0 (cuts having no wMth) 
extending parallel to the adjacent axicd grooves 4. 

The main grooves 2A and 28 have a wklth of about 4 to 5 % of the tread width and a depth of about 5 to 
45 6% of the tread width. 

The axial grooves 4Aand 48 have a wklth of about 2 to 4 % of the tread width arid a depth of about 4 to 
5 % of the tread wktth. The axial grooves 4C have a width of about 2 to 3 % of the tread wkJth and a depth of 
more than 2 to 3 % of the tread wkfth. 

The narrow grooves 9 have a wkith of about 1 mm and a depth of about 4 to 5 mm. 
50 Test tyres of size 265^0R16 having the same construction excepting the shut-off rubber wails were pre- 
pared and tested for the running noise and snow grip performance. The test results are shown in Table 1. 

1) Running noise test 

According to the coasting test procedure specified in Japanese JASO-C606, a 2000cc 4WD car pro- 
vided with the test tyres was coasted on a straight test course for a distance of 50 meters at a speed of 
55 60 kitometre/hour, and the maximum sound level d8(A) of the running noise was measured. 

2) Snow grip performance test 

By starting, accelerating and braking the test car provided with the test tyres, the snow grip perfor- 
mance was evaluated by the driver's feel. The results are indicated by an index based on that the reference 
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tyre is 100. The larger the value, the t>etter the traction performance. 



Table 1 



Tyre 


Ref. 


Ex.1 


Ex.2 


Tread pattern 


Fig.3 


Fig.1 


F«.1 


Wall thickness (mm) 




1 


3 


Running noise dB(A) 


70.5 


70 


69.5 


Snow grip 


100 


100 


100 



It was confirmed through the tests that the tyre according to the present invention can be improved in the 
running noise without deteriorating the grip performance. 

15 

Claims 

1. A low noise tyre comprising a tread portion provided with a block type tread pattern, said block type tread 
20 pattern comprising circumferentiaily extending main grooves (2) Including a pair of axially outermost ntain 

grooves (2A) and at least one axially Inner main groove (2B), and axial grooves (4) including first axial 
grooves (4A) extending between one of the axially outermost main grooves (2A) and the adjacent axially 
inner main groove (2B) and second axial grooves (48) extending between one of the axially outermost 
main grooves (2A) and the adjacent tread edge (3), characterised in that the axially outer ends of the first 
25 axial grooves (4A) are disconnected from the axially outermost wain groove (2A) by a shut-off rubber wall 

(8) therebetween, and the axial Inner ends of the second axial grooves (48) are connected with the axially 
outernK>st main grooves (2A). 

2. Alow noise tyre according to datm 1, characterised in that the thickness of the shut-off rubber waH meas- 
30 ured in the tyre axial direction is in the range of from 1 to 3 mm. 

3. A low noise tyre according to dalm 1. characterised in that the first and second axial grooves (4A, 48) 
are inclined in the same directkm. 



4. A low noise tyre according to dalm 3, characterised in that all the axial grooves are curved. 

5. A low noise tyre according to daim 4, characterised in that said drcumferentiaily extending main grooves 
(2) indude saki pair of axially outermost main grooves (2A) and two axially inner main groove (28) to pro- 
vided five rows of blocks. 

6. A low noise tyre according to daim 5, characterised in that the first and second axial grooves on one side 
of the tyre equator and the first and second axial grooves on the other skie of the tyre equator are almost 
arranged in a line (L). 
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